with 13 other species, it belongs to the section Sclerocalymma (Asch.) Asch. & Graebn. The distribution center of this section is located in southern Central Asia (Kochánková and Mandák, 2008) . In Europe the species has a continental distribution. The northwestern border of its current continuous European range runs through the Czech Republic (southern Moravia), southern Slovakia, eastern Poland, and central Belarus, and its expansion in these countries has recently been reported (Kochánková and Mandák, 2008) . The species possesses remarkable heterocarpy, which is morphologically manifested in the shape and size of bracteoles and in the size and color of fruits. Heterocarpy enables colonizing species such as A. tatarica to survive both major disturbances and unfavorable conditions (by ensuring that at least some seeds persist) and to expand during periods of favorable conditions (by ensuring that some seeds effectively spread and germinate) (Doudová et al., 2017) . In this paper, we report the development and characterization of 16 novel microsatellite loci for A. tatarica. Additionally, we cross-amplified these loci in four and seven species of the genera Atriplex and Chenopodium, respectively.
METHODS AND RESULTS
Microsatellite development-Total genomic DNA of A. tatarica was extracted from 20−25 mg of silica gel-dried leaf tissue from seven samples of different population origin (Appendix 1) using the DNeasy Plant Mini Kit (QIAGEN, Hilden, Germany). These samples were used by GenoScreen (Lille, France) to develop microsatellite loci following the protocol of Malausa et al. (2011) based on GS FLX Titanium pyrosequencing (454 Life Sciences, a Roche Company, Branford, Connecticut, USA) of microsatellite-enriched DNA libraries. Microsatellite enrichment was carried out using eight microsatellite probes [(AG) 10 , (AC) 10 , (AAC) 8 , (AGG) 8 , (ACG) 8 , (AAG) 8 , (ACAT) 6 , (ATCT) 6 ]. The sequencing yielded 32,229 reads, and 1956 of these contained microsatellite Biological validation-Forty-seven candidate loci possessing perfect repeat motifs and different expected amplicon lengths within the 100-400-bp interval were selected and tested for amplification from all seven individuals. The PCR reactions were performed in 5-μL reaction volumes containing 1 μL of genomic DNA, 0.1 μM of both primers, and 1× QIAGEN Multiplex PCR Master Mix (QIAGEN). Reactions were performed with the following conditions: an initial denaturation step at 95°C for 15 min; followed by 40 cycles of denaturation at 94°C for 30 s, annealing at 55°C for 30 s, and extension at 72°C for 1 min; and a final extension at 72°C for 10 min. The PCR products were checked on 2% agarose gels. Of the markers that amplified successfully from all seven individuals, 24 were selected and used for initial polymorphism tests. In this step, PCRs were performed as described above, but only the forward primers were labeled by fluorescent dyes (6-FAM, VIC, PET, NED; Applied Biosystems, Foster City, California, USA). The PCR products were diluted 5×, and 1.0 μL of the dilution was added to a mix of 12.0 μL Hi-Di Formamide (Applied Biosystems) and 0.1 μL GeneScan 500 LIZ Size Standard (Applied Biosystems) for sequencing on an ABI PRISM 3130 Automated Capillary DNA Sequencer (Applied Biosystems). In the end, 16 polymorphic markers with well-scorable peaks were selected and combined into two multiplexes (Table 1 ). The sequences of the 454 reads containing these microsatellite loci have been deposited in the GenBank database of the National Center for Biotechnology Information (NCBI) ( Table 1 ). These two multiplexes (Table 1) were tested for polymorphism in 120 individuals from six geographically well-separated populations collected across Europe (Appendix 1).
Using the same reaction conditions as specified above, the primers were tested on DNA extracted from A. oblongifolia Microsatellite data analysis-Allele size was determined using GeneMarker 2.6.4 (SoftGenetics, State College, Pennsylvania, USA). Fstat 2.9.3 (Goudet, 1995) was used to calculate summary statistics for SSR loci such as the average number of alleles per locus and Weir and Cockerham's parameter f (F IS ; Weir and Cockerham, 1984) as a measure of departure from within-population random mating. Observed and expected heterozygosities were calculated using GENEPOP (Rousset, 2008) , and the deviation from Hardy-Weinberg equilibrium was determined based on 10,000 permutations in Fstat 2.9.3 (Goudet, 1995) . MICRO-CHECKER version 2.2.3 (van Oosterhout et al., 2004 ) was used to test for evidence of stuttering, allele dropout, and the presence of null alleles at each locus. The Brookfield 1 equation (Brookfield, 1996) was used to calculate null allele frequencies.
We identified 143 alleles at 16 microsatellite loci, with an average of 8.9 alleles per locus. The summary statistics for genetic variability across and within populations are presented in Table 2 . The deficit of heterozygotes, computed over all populations and loci, was significant, as indicated by a relatively high inbreeding coefficient (f = 0.171). Eight out of 16 loci were not in Hardy-Weinberg equilibrium (Table 2) , which might be due to high levels of self-pollination and the strong bottleneck effect of newly founded expanding populations. No signs of stuttering or large allele dropout were detected. The average null allele frequency for each locus calculated using the Brookfield method detected the presence of null alleles at five loci (Table 2) .
Fifteen microsatellite loci were successfully cross-amplified from some of the species tested (Table 3) . The cross-amplification was more successful with closely related species of the genus Atriplex than of Chenopodium (Table 3) . Note: A = number of alleles; B = null allele frequency averaged over all populations using the Brookfield 1 equation (Brookfield, 1996) ; f = inbreeding coefficient; H e = expected heterozygosity; 
CONCLUSIONS
Sixteen polymorphic microsatellite loci were developed for A. tatarica. These markers will be valuable for investigating the population genetic structure, mating system, and phylogeographic pattern of this species. The cross-species amplification of these markers indicates that they may be widely useful in related Amaranthaceae species. We conclude that the SSRs described here will facilitate ecological and evolutionary studies of A. tatarica and related species. aPPeNdix 1. Geographic information on Atriplex and Chenopodium populations in this study.
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